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Introduction 


The Drive Clean Guide has been prepared for reference by automotive specialists including emission 
inspectors and repair technicians, and other people with a technical interest in Ontario’s Drive Clean, 
a program to reduce smog causing emissions from cars, trucks and buses. 


This document contains details of specific methods for measuring vehicle emissions, as well as the 
standards vehicles must meet to pass a Drive Clean test. 


The various Drive Clean requirements are based on Ontario Regulation 361/98, as amended, made 
under the authority of the Environmental Protection Act. In this document we will refer to O.R. 
361/98, as amended, as the "Regulation." 


Regulations under the Highway Traffic Act specify which vehicles must pass an emissions test for 
registration renewal (every two years) or on change of ownership when a safety certificate is required. 
These provisions are found in Regulation 628, R.R.O. 1990, as amended [notably O.R. 654/98], and 
they touch on such things as model years affected, test frequency and included geographic areas. In 
this document, we will refer to this as the "HTA Regulation". 


The Drive Clean Guide is intended to supplement Ontario Regulation 361/98 and provide specific 
information about its requirements. This document is not a regulation, nor is it an official document 


of the Legislature of Ontario. 


The Drive Clean Guide is intended to accompany O. Reg. 361/98 so as to provide ready access to test 
procedures and emission standards called up by the Regulation. 


The remaining parts of the document have been produced for information purposes only. 
"Drive Clean" in English and "Opération air pur" in French are official marks of Her Majesty the 


Queen in Right of Ontario, as represented by the Minister of the Environment, as set out in the Trade- 
marks Journal of the Registrar of Trade-marks dated November 26, 1997. 


Drive Clean Guide = 


1. Definitions 


The Regulation contains definitions of relevant terms. The following are additional definitions of terms 
used in this Guide: 


CO means carbon monoxide 


ETW means Equivalent Test Weight, the weight in pounds specified by the manufacturer as 
the representative vehicle weight for emissions testing by the ASM 2525 dynamometer test 


Director means the person designated under the Environmental Protection Act by the 
Minister of the Environment to make decisions and perform other functions with respect to 


a regulation 


Full Duration Cutpoints means that standards apply during the full 240 seconds elapsed time 
of the IM240 (laboratory grade) and IG240 (instrument grade) transient dynamometer tests 


GVWR stands for the gross vehicle weight rating and means the value specified by the vehicle 
manufacturer as the loaded weight of a single vehicle 


HC means hydrocarbons 
HDV means heavy duty vehicle (GVWR greater than 4,500 kg) 
LDV means light duty vehicle (GVWR 4,500 kg or less) 


LVW means loaded vehicle weight (the weight of the vehicle plus 300 pounds [136 
kilograms]) 


NO, means nitrogen oxides 


On Board Diagnostic System means a system which monitors and stores information on the 
functioning of emission control equipment installed in or on the vehicle 


Phase 2 Cutpoints means that standards apply during the 90 to 240 seconds elapsed time 
segment during the IM240 and IG240 tests 


Tier 1 means motor vehicles manufactured to meet Tier 1 emission standards as specified by 
the United States Environmental Protection Agency (see the Canada Gazette, Part II, Vol. 
131, No. 17, 20/08/97, page 2412, paragraph 1) 


USEPA means the United States Environmental Protection Agency 


VCW means vehicle curb weight, which is the weight of the vehicle with fuel tank(s) full and 
all necessary components mounted (but without passengers or luggage) 


The Regulation provides certain special rules for determining the “model year” of a grey market 
vehicle, hot rod, kit car or rebuilt car. 
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Testing motor vehicles with respect to air emissions 
The Regulation contains the following information and provisions: 


(1) Training requirements for a person authorized to determine compliance with the emission 
standards set out in this document. This person is certified as a Drive Clean Inspector. 


(2) Facility requirements for accreditation as an Ontario Drive Clean testing facility. 


(3) Provision for provincial officers or police officers to determine compliance with the emission 
standards at any location. 


(4) The Director may permit a person to deliberately alter a vehicle to assess the quality of an 
Ontario Drive Clean facility and the competence of staff at the facility. 


Application 


The provisions of the Regulation apply as follows: 


(1) Application of the requirements respecting visible emissions to every motor vehicle operating 
in Ontario. 
(2) Application of the entire regulation to every motor vehicle operating in Ontario for which a 


permit under the Highway Traffic Act is in effect. 
(3) Application of the entire Regulation to every van, truck or bus operating in Ontario with a 


GVWR greater than 4,500 kilograms. This includes out of province vehicles. Provisions in 
the Regulation relating exclusively to light duty vehicles are not pertinent. 


Emission control equipment for kit cars, rebuilt cars and hot 
rods 


The Regulation contains the following provisions concerning kit cars, rebuilt cars and hot rods: 


(1) Requirements for pollution control equipment on kit cars or rebuilt cars registered in Ontario. 
(2) Requirements for hot rods to meet emission control standards and have pollution control 
equipment attached. 


5. Catalytic Converters 


The Regulation contains the following provisions concerning catalytic converters: 


(1) 


(2) 


(3) 


(4) 


Prohibition on using leaded gasoline as a fuel to operate a motor vehicle manufactured with 
a catalytic convertor. 


Prohibition on operating a motor vehicle with a catalytic converter if leaded gasoline has been 
used. 


The prohibition in section 22(3) of the Act against removing equipment, including the catalytic 
converter, except to immediately repair or replace it, is augmented by a prohibition on routing 
exhaust gases around the catalytic converter. 


Prohibition on operating a motor vehicle manufactured with a catalytic converter if the 
catalytic convertor is not maintained or installed so that it functions as intended. 


6. Visible emissions 


The Regulation contains the following provisions concerning visible emissions: 


(1) 


(2) 


Prohibition on operating a light duty vehicle if there is a visible emission for a specified period 
of time. 


Prohibition on operating a heavy duty vehicle if there is a visible emission for a specified 
period of time. 


6.1 and 7. Emission control systems or devices 


The Regulation contains the following provisions concerning emission control systems or devices: 


1e) 


Prescribes satisfactory replacements for emission control systems, devices, or parts. 


Prohibition on operating a motor vehicle manufactured with pollution control equipment if the 
equipment is not properly maintained or not kept installed or not functioning as intended. 


Prohibition, starting in 2001, on operating a light duty motor vehicle of model year after 1997 
when the on board diagnostic system is displaying or storing a fault code related to emissions. 
A fault code indicates the improper functioning of the emission control system. 
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8. Two speed idle test 


Gasoline fuelled light vehicles (and other fuels except diesel) 
Maximum emission standards for the preconditioned two speed idle test are provided in Table 8. 


The procedure to be used is the preconditioned two speed idle test set out in the USEPA publication 


EPA-AA-TSS-I/M-90-3 January 1991 — Recommended I/M Short Test Procedures for the 1990's: 
Six Alternatives. 


A test may be used that the Director considers equivalent. 


Table 8: Maximum Emission Standards 
two speed idle test* 
gasoline fuelled light vehicles 
(And other fuels except diesel) 


CO (%) Visible emissions 
Model year and GVWR by (seconds in any 


volume one-minute period) 


For vehicles over 3855 kg GVWR but not 
over 4,500 kg GVWR: 


* Emission standards for both idle test and 2500 RPM test 
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9. Dynamometer test 
Gasoline fuelled light vehicles (and other fuels except diesel) 


The following two dynamometer tests are used in the program: 


° ASM 2525 Dynamometer Test; 
° Transient Dynamometer Test. 


The former will be used in the very early stages of the program and will then be replaced by the latter. 


ASM 2525 Dynamometer Test 


If a motor vehicle is tested for compliance with the maximum emission standards appearing in Tables 
9-HC, 9-CO, and 9-NOX, using the Table 9-KEY below, the procedure to be used is: 


fo) ASM 2525 Dynamometer Test (acceleration simulation mode test) as set out in the USEPA 
publication EPA-AA-RSPD-96-2 — Acceleration Simulation Mode Test Procedures, 
Emission Standards, Quality Control Requirements, and Equipment Specifications, 
Technical Guidance, Attachment B, July 1996. 


Key to the Tables 


Table 9-KEY below indicates where to find the appropriate maximum emission standards from the 
three “look up” tables. These emission standards are installed in the software associated with the 
dynamometer test equipment, to be referenced automatically by the computer system, not manually. 
For light duty passenger vehicles and two classes of light duty trucks (distinguished by GVWR), a 
column number is specified for each group of model years and each of the three emissions of interest 
(hydrocarbons, carbon monoxide, and oxides of nitrogen). The column number is used to identify the 
emission standards in the table specified under each of the three emission headings. The applicable 
emission standard is found in the indicated column, opposite the Equivalent Test Weight, specified by 
the manufacturer, for the motor vehicle in question. For example, a light duty passenger vehicle of 
model year 1993 and equivalent test weight of 2125 lb has a maximum emission of carbon monoxide 
specified as 0.66 percent. 
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Table 9-key: key to tables 9-HC, 9-CO, 9-NOx 
ASM 2525 Dynamometer Test for Gasoline Fuelled Light Vehicles (and other fuels except diesel 


Light duty passenger vehicles (non diesel) 

Model years Hydrocarbons Nitrogen Oxides 
Table 9-HC Table 9-CO Table 9-NOX 

gaan 


Carbon monoxide 


1968-1979 49 


Light duty Trucks 2 (greater than 6,000 pounds (2722 kg) but less than or equal to 9,921 pounds 
(4,500 kg) (GVWR — non diesel) 


Carbon monoxide Oxides of nitrogen 


Hydrocarbons 
Table 9- 


HC Table 9-CO Table 9-NOX 
a a Cas a 
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Table 9-HC: Hydrocarbons (ppm - hexane equivalent) 
ASM 2525 Dynamometer Test for Gasoline Fuelled Light Vehicles (and other fuels except 
diesel 
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Carbon Monoxide (per cent carbon monoxide) 


Table 9-CO 


ASM 2525 Dynamometer Test for Gasoline Fuelled Light Vehicles (and other fuels except 


diesel 
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Table 9-NOX: Nitrogen Oxides (ppm nitric oxide) 


ASM 2525 Dynamometer Test for Gasoline Fuelled Light Vehicles (and other fuels except 


diesel 
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Transient Dynamometer Test 


There are two sets of procedures that can be used if a motor vehicle is tested for compliance with the 
maximum emission standards appearing in Table 9-TR. 


The first set of procedures including the transient dynamometer test is contained in the USEPA 
publication EPA-AA-RSPD-IM-96-1 June 1996 — High-Tech I/M Test Procedures, Emission 
Standards, Quality Control Requirements, and Equipment Specifications: IM240 and Functional 
Evaporative System Tests, Revised Technical Guidance Draft, June 1996. 


An alternative set of test methods including the transient dynamometer test is provided by the New York 
State Department of Environmental Conservation and the Department of Motor Vehicles’s Enhanced 
Inspection/Maintenance Program for the New York Metropolitan Area. The following documents 
contain the necessary information: 


O Technical Specifications (January 1997) 

O Equipment Certification (January 1997) 

O Enhanced I/M Program Technical Specifications Software Design, Version 6.0 (September 
1997) 


A test may be used that the Director considers equivalent. 
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Table 9-TR: Transient Dynamometer Test 
for Gasoline Fuelled Light Vehicles (and other fuels except diesel) 


2001-2002: Use values in Columns 3 to 7 multiplied by 1.3; 
2003-2004: Use values in Columns 3 to 7 multiplied by 1.15; 
After 2004: Use values in Columns 3 to 7. 


Vehicle class Model year Full duration cutpoints Phase 2 cutpoints * 


1968 to 1972 


ssa | 5.1 


1991 to 1997 0.68 12.8 1.70 0.43 10.20 
(Non Tier 1) 


81.60 


Passenger 
vehicle 


Light duty 


GVWR not 1973 and 1974 5.95 102 5.10 81.60 
eas (alin i ee hay a eeeaeeeed | we 
2700 kg. 

jarvis | 340 | 6s | 38 #76 


weir | i | s1_| 30 | 106 | sz 
aso | uss | | 2 | 2 | 2720 


1991 to 1997 1353 34 aa 1) 1.02 27.20 
(Non Tier 1) 


1996 and after 0.51 1.28 0.32 6.80 
[LVW <3750 : 


1996 and after 
[3750 lbs 
<LVW <5750 
Ibs] (Tier 1) 
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Vehicle class Model year 


er 


Light duty 
truck with a 
GVWR 
exceeding 
2700 kg. 


1991 to 1997 
(Non Tier 1) 


1996 and after 
[LVW <5750 
lbs] (Tier 1) 


1996 and after 
[5750 Ibs 
<LVW] (Tier 1) 


* Note: Phase 2 cutpoints for NO, = Full duration cutpoints 


eee 
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Additional Emission Standards (Evaporative System) 


Dynamometer Test 
Gasoline Fuelled Light Vehicles 
(and other fuels except diesel) 


Test procedures for the following evaporative system standards are contained in the USEPA 
publication EPA-AA-RSPD-IM-96-1 June 1996 — High-Tech I/M Test Procedures, Emission 
Standards, Quality Control Requirements, and Equipment Specifications: IM240 and Functional 
Evaporative System Tests, Revised Technical Guidance Draft, June 1996. 


1. Fuel cap integrity standard 

The vehicle’s fuel cap must exhibit a pressure loss of less than six inches of water when a fuel 
cap integrity test is performed on the vehicle's evaporative system or must exhibit a flow rate 
of 60 cubic centimetres per minute or less of air at 30 inches of water column. 


2. Purge standard 
A flow exceeding one litre must be achieved when a purge test is performed on the vehicle's 
evaporative system. 


3. Canister end pressure standard 

When a canister end pressure test is performed on the vehicle's evaporative system, the vehicle 

must be able to maintain a pressure above eight inches of water: 

ry if the vehicle has a check valve in the purge line from the fuel tank to the canister, for 
at least two minutes after being pressurized to 28 inches of water (plus or minus 0.5 
inches) 


or 


il. for at least two minutes after being pressurized to 14 inches of water (plus or minus 
0.5 inches) 


4. Fuel inlet pressure standard 
The vehicle must exhibit a pressure loss of six inches of water or less, subject to volume 


compensation, when a fuel inlet pressure test is performed on the vehicle's evaporative system. 


Only the first of these standards (fuel cap integrity) applies immediately. All four of these standards 
apply in 2001 and afterwards. 


Tests may be used that the Director considers equivalent. 
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10. Two speed idle test 
Gasoline fuelled heavy vehicles (and other fuels except diesel) 


This section applies only to heavy duty vehicles with a GVWR of greater than 4,500, but is otherwise 
equivalent to Section 8. 


Maximum emission standards for the preconditioned two speed idle test are provided in Table 10. 


The procedure to be used is the preconditioned two speed idle test procedure set out in the USEPA 


publication EPA-AA-TSS-I/M-90-3 January 1991 — Recommended I/M Short Test Procedures for 
the 1990's: Six Alternatives. 


A test may be used that the Director considers equivalent. 


Table 10: Maximum emission standards 
Two speed idle test 
Gasoline Fuelled Heavy Vehicles 
(and other fuels except diesel) 


Model year 


1998 & later 

1988-97 220 aa 
1980-87 00 
1975-79 [2004 
1969 and earlier 1000 


Visible emissions 


(ppm) 


(seconds in any 
one-minute period) 


by volume 
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11. Opacity test 
Diesel fuelled light vehicles 


The maximum emission standard for a passenger vehicle or a light duty truck (4,500 kg or less) operating © 
on diesel fuel in the years set out in Column 1 of Table 11 is the maximum percentage opacity of the 
exhaust emissions shown opposite that year in Column 2 when the motor vehicle is tested using the opacity 
test for diesel fuelled light vehicles for that year, as indicated below or using a test that the Director 
considers equivalent. 


Opacity test for diesel fuelled light vehicles for 1999 and following years 


Vehicle inspection and preparation 


Before conducting an emissions inspection, the and engine must be at normal operating temperature 
and the vehicle and engine must be free of obvious mechanical faults that could affect the safety of 
persons conducting the test or possibly result in engine damage during the test. Vehicles with unsafe 
engines will not be tested until they are fixed. 


The inspection sequence is as follows: 


° all of the vehicle’s accessories must be turned off. The parking brake must be set and the 
transmission in neutral or park 

° inspect for fuel leaks and ensure the drive belt and cooling fan are in good condition 

° verify that the engine is at normal operating temperature (under load for 15 minutes is best) 
and that the engine coolant and/or oil temperature is 160 degrees F (71 degrees C) or higher 

° verify that an engine overheat is not imminent or likely during the test 

° ensure sufficient levels of engine fluids (coolant, oil, etc.) 

° listen for abnormal engine noise indicating possible mechanical faults 


Dynamometer loaded mode opacity test 


When the vehicle has been prepared, the following procedures apply: 


° move vehicle onto dynamometer and stabilize. Set parking brake (if it acts on the non-driving 
wheels only) and wheel chocks 

° precondition the vehicle on the dynamometer for 60 seconds at 50 kilometres/hour 

. return to idle, set transmission in neutral and depress and release the accelerator rapidly three 
times (without over-revving) to clean out the exhaust system 

° connect opacity tester (part of approved vendor equipment - SAE J1667 compliance not 
required) 

° insert collection hose/sample head (sample probe at least 5mm from tailpipe wall) 

° calibrate unit (automatic or manual process)initiate light duty diesel test application on 
Ontario test unit 

° return to 50 kilometres/hour and proceed with the test 

° if a stable reading is observed by the analyzer(less than 5% variation over 10 seconds), the 
average opacity reading over the last 10 seconds will be calculated and stored as the opacity 
result 

° if the variability is greater than 5%, test will be repeated for an additional 30 seconds (second 


chance)and the average opacity reading over the last 10 seconds will be calculated and stored 
as the opacity result 
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Drive Clean LDV diesel program record keeping 


A separate application on the test equipment will be used for diesel fuelled vehicle testing. 


A computerized record keeping system will be used to ensure program integrity and allow easy 


monitoring of the LDV program by the Drive Clean Office. All official Drive Clean tests will be 
logged. 


Vehicle data input 


° Log date/vehicle/engine data and whether test or retest 

° Perform test as above on secure analyzer 

° Establish communications link with Drive Clean database and download test results) 

° Print vehicle inspection report (VIR) (Pass/Fail) 

° Pass - Licence renewal/ownership transfer can proceed 

° Fail - Prioritize diagnostics for repair (Restricted air intake, fuel delivery quantity, injection 
timing, basic engine fault, etc.) 

° Repair data forms issued 

° Following repairs, retest vehicle 

° Log repair information on repair data forms, store file copy at Drive Clean facility for two 
years 

° Transfer final test result to secure computing platform 

° Establish communications link with Drive Clean database and download test results and repair 
data information 

° Print VIR (Pass/Conditional Pass/Fail) 

° Pass - vehicle registration renewal and ownership transfer can proceed 

° Conditional pass - vehicle registration renewal only can proceed 

° Fail - repeat repair cycle 


A test may be used that the Director considers equivalent. 


a aa 
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TABLE 11:Maximum emission standards 
opacity test 
Diesel Fuelled Light Vehicles 


Greater Toronto Area 
and urban and commuter 
areas 


2001 and 2002 
2003 and 2004 
after 2004 


20 


12. 


Opacity test 


Diesel fuelled heavy vehicles 


13. 


14. 


This section applies to diesel-fuelled vans, trucks and buses with GVWRs greater than 4,500 kg. 


The maximum emission standard for a motor vehicle of a model year indicated in Column 1 of Table 
12 is prescribed as the percentage opacity of the exhaust emissions specified opposite to it in Column 
2 when the motor vehicle is tested using the opacity test for diesel fuelled heavy vehicles according to 
SAE J1667 snap acceleration smoke test procedure for heavy duty diesel powered vehicles, issued by 
the Society of Automotive Engineers, Inc. 1996-02, or a test that the Director considers equivalent. 


Table 12: Maximum emission standards 
opacity test 
Diesel Fuelled Heavy Vehicles 


1990 or earl 
1991 oF ater 


Submission of vehicle for testing 
Section 13 of the Regulation consists of a notice for the submission of motor vehicles for testing (Form 


1). 


Service of order 


Section 14 of the Regulation provides that a s. 18 Environmental Protection Act order may be served 
by leaving it with the driver of a motor vehicle. 


Sg i ae a i ee 
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